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(57) ABSTRACT 

This invention relates generally to compounds and processes 
for synthesizing derivatives of 2-3 
Q-isopropylidene-01-L-xylo-2-hexulo?.1ranosonic acid. The 
compounds of this invention are useful, inter-alia, for the 
inhibition and prevention of cell adhesion and cell adhesion 
mediated pathologies, including in?ammatory and autoim 
mune diseases, such as bronchial asthma rheumatoid arthri 
tis, type I diabetes, multiple sclerosis, allograft rejection and 
psoriasis. This invention also relates to pharmacological 
compositions containing derivatives of 2-3 
Q-isopropylidene-01-L-xylo-2-hexulo?.1ranosonic acid and 
the methods of treating such pathologies as listed above. 
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DERIVATIVES OF MONOSACCHARIDES AS 
CELL ADHESION INHIBITORS 

This application is a divisional of US. patent application 
Ser. No. 09/276,368, ?led Mar. 25, 1999, noW issued as US. 
Pat. No. 6,590,085 on Jul. 8, 2003. 

FIELD OF THE INVENTION 

This invention relates generally to compounds and pro 
cesses for synthesizing derivatives of 2-3 
Q-isopropylidene-ot-L-xylo-2-hexulofuranosonic acid. The 
compounds of this invention are useful, inter-alia, for the 
inhibition and prevention of cell adhesion and cell adhesion 
mediated pathologies, including in?ammatory and autoim 
mune diseases, such as bronchial asthma, rheumatoid arthri 
tis, type I diabetes, multiple sclerosis, allograft rejection and 
psoriasis. This invention also relates to pharmacological 
compositions containing derivatives of 2-3 
Q-isopropylidene-ot-L-xylo-2-hexulofuranosonic acid and 
the methods of treating such pathologies as listed above. 

BACKGROUND OF THE INVENTION 

Cell adhesion is a process by Which cells associate With 
each other and migrate toWards a speci?c target localiZed 
Within the extracellular matrix. Specialized molecules, 
called cell adhesion molecules (CAMs), mediate these reac 
tions. CAMs have been demonstrated to participate in vari 
ous cell-cell, cell-extracellular matrix, and platelet-platelet 
interactions. CAMs in?uence the leukocytes’ adhesion to 
the vascular endothelium, their transendothelial migration, 
retention at extravascular sites, and activation of T cells and 
eosinophils. These processes are central to the pathogenesis 
of in?ammatory and autoimmune diseases. Therefore, 
CAMs are considered potential targets for treating such 
disorders. 

CAMs can be classi?ed into three groups: integrins, 
selectins, and the immunoglobulin superfamily. Of these, 
integrins are the key mediators in the adhesive interactions 
betWeen hemopoietic cells and their microenvironment. 
They are comprised of alpha-beta heterodimers and integrate 
signals from the outside to the inside of cells, and vice versa. 
Integrins can be classi?ed on the basis of the beta subunits 
they contain. For example, the beta-1 subfamily contains 
beta-1 subunit noncovalently linked to one of the 10 differ 
ent alpha subunits. 

The alpha-4 beta-1 integrin, also knoWn as VLA4 (very 
late activation antigen 4), is a member of the beta-1 integrin 
family and comprises alpha-4 and beta-1 subunits. VLA4 
interacts With tWo speci?c ligandsithe vascular cell adhe 
sion molecule (VCAM-l) and the CS1 region of the protein 
?bronectin. Adhesion mediated by VLA4 is central to the 
process of transendothelial migration of leukocytes. Liga 
tion of VLA4 is folloWed by gross rearrangement of the 
cytoskeleton, leading to ?attening of cells along the blood 
vessel Wall, folloWed by expression of speci?c molecules 
that digest the endothelial cell Wall and diapedesis. Once in 
the extraluminal region, the interactions of VLA4 With 
extracellular ?bronectin play a crucial role in the migration 
of leukocytes to the site of in?ammation, T cell proliferation, 
expression of cytokines and in?ammatory mediators. Addi 
tionally, VLA4 ligation provides co-stimulatory signals to 
the leukocytes, resulting in enhanced immunoreactivity. 
Thus, appropriate VLA4 antagonists Would, in theory, ame 
liorate the immune response through a tWofold actioni 
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2 
inhibition of T cell recruitment at the site of in?ammation 
and inhibition of co-stimulatory activation of immune cells. 

In this respect, inhibitors of VLA4 interactions have been 
demonstrated to exhibit bene?cial therapeutic effects in 
several animal models of in?ammatory and allergic dis 
eases, including sheep allergic asthma (Abraham et al, J. 
Clin. Invest. 1994; 93:776); arthritis (Wahl et al, J. Clin. 
Invest. 1994; 94:655); experimental allergic encephalomy 
elitis (Yednock et al, Nature (Lond), 1992; 356:63 and Baron 
et al, J. Exp. Med. 1993; 177:57); contact hypersensitivity 
(Chisolm et al, Eur J. Immunol. 1993; 23:682); type I 
diabetes (Yang et al, Proc. Natl. Acad. Sci. (USA) 1993; 
90: 10494); and in?ammatory boWel disease (Podolsky et al, 
J. Clin. Invest. 1993; 92:372). 
The CS1 moiety region of ?bronectin involved in the 

interaction With VLA4 Was identi?ed as the tripeptide Leu 
Asp-Val (LDV) (Komoriya et al, J. Biol. Chem. 1991; 
266:15075). Several peptides containing the LDV sequence 
Were synthesiZed and shoWn to inhibit the in vivo interaction 
of VLA4 to its ligands (Ferguson et al, Proc. Natl. Acad. Sci. 
(USA) 1991; 88:8072; Wahl et al, J. Clin. Invest. 1994; 
94:655; NoWlin et al, J. Biol. Chem. 1993; 268(27):20352; 
and PCT publication WO91/4862). 

Despite these advances a need for small and speci?c 
inhibitors of VLA4-dependent cell adhesion molecules 
remains. Ideally, such inhibitors are Water soluble With oral 
e?icacy. Such compounds Would provide useful agents for 
the treatment, prevention or suppression of various in?am 
matory pathologies mediated by VLA4 binding. 

It is generally knoWn that isopropylidene and benZylidene 
groups are the most commonly used protective groups in 
carbohydrate chemistry. Although both groups are intro 
duced into a molecule under similar conditions, the location 
of the protection can be quite different, and this difference is 
directly related to the stability of each protected molecule. 
Since protection normally occurs under conditions that 
alloW reversibility, the reaction proceeds until equilibrium is 
reached. The distribution of products at equilibrium is 
determined by their relative thermodynamic stabilities. In 
other Words, these reactions are thermodynamically con 
trolled. BenZylidene groups prefer to be part of 6-membered 
ring acetals, While the ketals resulting from acetonation 
generally are 5-membered rings. The difference is attributed 
to the effect of the methyl and phenyl substituents on the 
stability of the particular ring systems. These blocking 
methods are described in the US. Pat. Nos. 2,715,121, 
4,056,322, 4,735,934, 4,996,195 and 5,010,058, the disclo 
sures of Which are incorporated herein by reference. Other 
blocking methods are also described in J. Carbohydr. Chem. 
1985; 4:227 and 1984; 3:331; Methods in Carbohydr. Chem. 
1962; 1:107 and 1962; 1:191; Can J. Chem. 1984; 62:2728, 
1969; 47:1195, 1455, and 1970; 48:1754, all incorporated 
herein by reference. The prior art reveals that D-glucose is 
blocked at the 1,2; 5,6-positions With either the isopropy 
lidene or cyclohexylidene blocking group, leaving the 3-po 
sition open to undergo derivatiZation. The therapeutic activ 
ity of hexoses and their derivatives are also disclosed in 
some of the above-cited prior art. 
The compounds of the present invention Were screened 

for inhibitory activity in VLA4-mediated cell adhesion assay 
and the classical murine hypersensitivity assay in mice. 
Several compounds exhibited signi?cant inhibitory activity 
in both tests. The salts of these compounds could be easily 
solubiliZed in Water and used in the treatment of chronic, cell 
adhesion-mediated, allergic, autoimmune and in?ammatory 
disorders, such as bronchial asthma and rheumatoid arthritis. 
Some of the prior art describes development of peptide 



US 7,037,899 B2 
3 

derivatives as cell adhesion antagonists for treatment of 
these diseases. However, because treatment of chronic dis 
eases requires prolonged (mid-term to long-term) adminis 
tration of drugs, the development of speci?c, orally available 
cell adhesion inhibitors Would be very bene?cial. 

There is no example available in the prior art, Wherein the 
compounds, containing a sugar nucleus coupled With car 
bamate moiety, of the present invention are used as therapy 
for the inhibition, prevention and suppression of VLA4 
mediated cell adhesion and pathologies associated With that 
adhesion. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a process 
for synthesizing a neW class of compounds that exhibit 
signi?cant activity as VLA4 antagonists. 
Most of the compounds described in US. Pat. No. 5,637, 

570 have shoWn signi?cant anti-cancer activities and Were 
devoid of any anti-cell adhesion activities. Therefore, the 
compounds of the present invention Were designed and 
synthesiZed so as to enhance their anti-cell adhesion prop 
erties. It Was discovered that, for a compound to be active as 
a cell adhesion inhibitor, it is best if the sugar has a 
carbamate moiety along With other functionalities. 

It is a further object of this invention to provide a process 
for the preparation of novel carbohydrate-based Water 
soluble compounds that exhibit signi?cant activity to be 
used as cell adhesion antagonists. 

Other objects and advantages of the present invention Will 
be set forth in the description that folloWs, Will be in part 
apparent from the description, or may be learned by the 
practice of the invention. The objects and advantages of this 
invention may be realiZed and obtained by means of the 
mechanisms and combinations pointed out in the appended 
claims. 

In order to achieve the above-mentioned objects and in 
accordance With one aspect of the present invention, there is 
provided a process for the synthesis of monosaccharide 
derivatives and the derivatives themselves, having the struc 
ture of Formula I: 

FORMULA I 

R2 
OR 

OCONHRI 

Wherein R is C1 to C15 alkyl, alkene, alkyne (straight chain 
or branched), aryl, substituted aryl or alkylaryl, R1 is phenyl, 
o-, m- or p-chlorophenyl, tolyl, methoxyphenyl or nitrophe 
nyl and R2 is H, pyrrolidinyl, piperidinyl, morphilinyl or 
hexamethyleneimino or a radical of the formula iNHR3 
Wherein R3 is C1 to C15 alkyl, alkene or alkyne (straight 
chain or branched) or a radical of Formula III: 

FORMULA III 
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4 
Wherein n is a Whole number up to 5 and 

NO 
is a ?ve-, six- or seven-membered heterocyclic ring con 
taining one or more heteroatoms, and Wherein preferably 

NO 
is pyrrolidinyl, piperidinyl, morpholinyl or hexamethylene 
imino moieties. 

Preferred compounds are those Wherein R 1 and R2 are not 
H at the same time. Acid addition salts of the above 
compounds are also included in the invention. 

In accordance With another aspect of the present invention 
there is provided a list of compounds as shoWn beloW in the 
description of the invention section. 

In accordance With another aspect of the present invention 
there, are provided methods of preventing, inhibiting or 
suppressing cell adhesion in an animal (the term animal as 
used herein, includes humans or mammals), comprising 
administering to said animal, the compounds described 
above. 

In accordance With another aspect of the present invention 
there is provided a method for treating an animal suffering 
from bronchial asthma, rheumatoid arthritis, multiple scle 
rosis, type I diabetes, psoriasis, allograft rejection, and other 
in?ammatory and/ or autoimmune disorders, comprising 
administering to said animal, the compounds described 
above. 

In accordance With yet another aspect of the present 
invention there is provided a method for preventing, inhib 
iting or suppressing cell adhesion-associated in?ammation 
With compounds described above. 

In accordance With a further aspect of the present inven 
tion there is provided a method for preventing, inhibiting or 
suppressing a cell adhesion-associated immune or autoim 
mune response With the compounds described above. 

In accordance With another aspect of the present invention 
there is provided a method for treating or preventing a 
disease selected from the group consisting of asthma, arthri 
tis, psoriasis, allograft rejection, multiple sclerosis, diabetes 
and in?ammatory boWel disease, With the compounds as 
described above. 

The compounds of the present invention are novel and 
exhibit signi?cant potency in terms of their activity, Which 
Was determined by in vitro VLA4-mediated cell adhesion 
assay and in vivo mouse ear sWelling test. The compounds 
that Were found active in in vitro assay Were tested in vivo. 
Some of the compounds of the present invention Were found 
to be potent VLA4 antagonists. Therefore, the present inven 
tion provides the pharmaceutical compositions for the pos 
sible treatment of bronchial asthma and other in?ammatory 
and autoimmune disorders. In addition, the compounds of 
the above invention can be administered orally or parenter 
ally. 
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The sugar derivatives of the present invention exhibit 
various pharmacological properties and are useful for treat 
ing animals, the term animal as de?ned herein includes 
human or mammal, With various in?ammatory and autoim 
mune disorders, such as bronchial asthma, rheumatoid 
arthritis, type I diabetes, multiple sclerosis, allograft rejec 
tion and psoriasis. 
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The free amino compounds of the present invention are 

basic and form organic and inorganic acid salts. The result 
ing salts are useful by themselves and in the therapeutic 
composition and method of use. These salts may be prepared 
by the usual prior art techniques, such as suspending the 
compound in Water and then adding one equivalent of the 
desired organic or mineral acid. Examples of preferred acids 
include hydrochloric, sulphuric, nitric, maleic, benZoic, tar 
taric, acetic, p-aminobenZoic, oxalic, succinic and glucoro 
nic acid. 

The neutral solution of the resulting salt is subjected to 
rotary evaporation under diminished pressure to the volume 
necessary to ensure precipitation of the salt upon cooling, 
Which is then ?ltered and dried. The salts of the present 
invention may also be prepared strictly under non-aqueous 
conditions. For example, dissolving the free amine in a 
suitable organic solvent, adding exactly one equivalent of 
the desired acid to the same solvent and stirring the solution 
at 0*5° C. causes precipitation of the amine salt, Which is 
then ?ltered, Washed With solvent and dried. The amine salts 
are often preferred for use in formulating the therapeutic 
compositions as they are crystalline and relatively more 
stable and non-hydroscopic. The amine salts are also better 
adapted for intramuscular injection than are the free amines. 

Because of their valuable pharmacological properties, the 
compounds of the present invention may be administered to 
an animal for treatment orally, topically, rectally, intema 
sally or by parenteral route. When the therapeutic compo 
sition is to be administered orally, it is preferred that the 
compounds of the present invention are admixed With a ?ller 
and/or binder, such as starch and a disintegrator. The admix 
ture may be pressed into a tablet conveniently sized for oral 
administration. Capsules may also be ?lled With the poW 
dered therapeutic composition for oral administration. Alter 
natively, a Water solution of the amine salt or suspension of 
the therapeutic composition may be admixed With a ?avored 
syrup and administered orally. A salt of the free acid is 
usually preferred When the compound is administered by 
parenteral route. 

The pharmaceutical compositions of the present invention 
are preferably produced and administered in dosage units, 
With each unit containing a certain amount of at least one 
compound of the invention and/or at least one physiologi 
cally acceptable base salt addition thereof. The dosage may 
be varied over extremely Wide limits, as the compounds are 
e?‘ective at loW dosage levels and relatively free of toxicity. 
The compounds may be administered in the loW micromolar 
concentration, Which is therapeutically e?fective, and the 
dosage may be increased as desired up to the maximum 
dosage tolerated by the patient. 
The present invention also includes Within its scope 

prodrugs of the compounds of Formula I. In general, such 
prodrugs Will be functional derivatives of these compounds 
Which are readily converted in vivo into the de?ned com 
pounds. Conventional procedures for the selection and 
preparation of suitable prodrugs are knoWn. 

The present invention also includes the enantiomers, 
diastereomers, N-oxides, polymorphs and pharmaceutically 
acceptable salts of these compounds as Well as metabolites 
having the same type of activity. This invention further 
includes pharmaceutical compositions comprising the mol 
ecules of Formula I or prodrugs, metabolite enantiomers, 
diastereomers, N-oxides, polymorphs or pharmaceutically 
acceptable salts thereof, in combination With pharmaceuti 
cally acceptable carriers and optionally included excipients. 
The examples mentioned beloW demonstrate the general 

synthetic procedure as Well as the speci?c preparation of the 
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preferred compounds. The examples are provided to illus 
trate the details of the invention and should not be consid 
ered to limit the scope of the present invention. 

Experimental Details 

Various solvents, such as acetone, methanol, pyridine, 
ether, tetrahydrofuran, hexane and dichloromethane, Were 
dried using various drying agents according to the procedure 
described in the literature. Wet solvents gave poor yields of 
the products and intermediates. IR spectra Were recorded as 
nujol mulls or a thin neat ?lm on a Perkin Elmer Paragon 
instrument. Nuclear Magnetic Resonance (NMR) data (H, 
C) Were recorded using a Varian XL-300 MHZ instrument 
using tetramethylsilane as an internal standard. Chemical 
loniZation Mass Spectra (CIMS) Were obtained using a 
Finnigan MAT-4510 mass spectrometer equipped With an 
INCOS data system. Generally, a direct exposure probe and 
methane as the reagent gas (0.33 mmHg, 1200 C. source 
temperature) Were used. 

EXAMPLE 1 

Preparation of 2,3-O-isopropylidene-1-O-dodecyl-4-(phe 
nylcarbamate)-6-deoxy-6-hexa-methyleneimino-0t-L-xylo 
2-hexulofuranose. 

2,3-O-lsopropylidene-1-O-dodecyl-6-deoxy-6-hexam 
ethyleneimino-0t-L-xylo-2-hexulofuranose (prepared 
according to the method described in Us. Pat. No. 5,637, 
570) (2.0 gm) Was dissolved in dry methylene chloride (20 
ml). To this solution Was added phenyl isocyanate (0.64 gm) 
dropWise at (%100 C. and the reaction mixture Was stirred at 
the same temperature for 2 hours. It Was then Washed With 
Water (2 times 5 ml) and brine (2 times 5 ml). The organic 
layer Was dried and the solvent Was removed. The crude 
product so obtained Was puri?ed by column chromatography 
and eluted With 50% ethylacetate in hexane. Pure product 
yield: 61%. 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-6-hex 
amethyleneimino-0t-L-xylo-2-hexulofuranose With a suit 
able isocyanate: 
2,3 -O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2 
hexulofuranose 

2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6 
deoxy-6-hexamethyleneimino-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenyl 
carbamate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcar 
bamate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-hexamethyleneimino-0t-L-xylo-2-hexulofura 
nose. 

EXAMPLE 2 

Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose. 

2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-6-pyrrolidi 
nyl-ot-xylo-2-hexulofuranose (prepared as described in 
Example 1 by replacing the hexamethyleneimino group With 
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12 
pyrrolidine at position 6) (1.9 gm) Was dissolved in meth 
ylene chloride (20 ml). To this solution Was added phenyl 
isocyanate (0.56 gm) dropWise at 0*10o C. and the reaction 
mixture Was stirred at the same temperature for 2 hours. The 
organic layer Was Washed With Water (2 times 10 ml), 
folloWed by saturated solution of sodium chloride (2 times 
10 ml), dried over anhydrous sodium sulfate and ?ltered. 
The solvent Was removed With rotary evaporation. The crude 
product so obtained Was puri?ed by ?ash chromatography 
using silica gel and eluted With 30% ethylacetate in hexane. 
Pure product yield: 53.80% (1.0 gm). 
The folloWing compounds Were synthesiZed similarly by 

reacting 2,3-O-isopropylidene-1-O-dodecyl-0t-L-xylo-2 
hexulofuranose With a suitable isocyanate: 
2,3 -O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose 

2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6 
deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenyl 
carbamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcar 
bamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofuranose. 

EXAMPLE 3 

Preparation of 2,3-O-isopropylid n-1-O-decyl-4-(phenylcar 
bamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulofura 
nose. 

2,3 -O-lsopropylidene-1-O-dodecyl-6-deoxy-6-morpholi 
nyl-0t-L-xylo-2-hexulofuranose (prepared as described in 
Example 1 by replacing the hexamethyleneimino group With 
the morpholine group at position 6) (2.0 gm) Was dissolved 
in methylene chloride (20 ml). To this solution Was added 
phenyl isocyanate (1.0 ml) dropWise at 0*10o C. and the 
reaction mixture Was stirred at the same temperature for 2 
hours. The organic layer Was Washed With Water (2 times 10 
ml), folloWed by saturated solution of sodium chloride (2 
times 10 ml), dried over anhydrous sodium sulfate and 
?ltered. The solvent Was removed With rotary evaporation. 
The crude product so obtained Was puri?ed by ?ash chro 
matography using silica gel and eluted With 30% ethylac 
etate in hexane. Pure product yield: 54.6% (1.20 gm). 
The folloWing compounds Were synthesiZed similarly by 

reacting 2,3 -O-isopropylidene-1-O-dodecyl-6-deoxy-6 
morpholinyl-ot-L-xylo-2-hexulofuranose With a suitable iso 
cyanate: 
2,3 -O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulofura 
nose 

2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6 
deoxy-6-morpholinyl-0t-L-xylo-2-hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenyl 
carbamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcar 
bamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-morpholinyl-0t-L-xylo-2-hexulofuranose. 
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EXAMPLE 4 

Preparation of 2,3-O-isopropylidene-1-O-dodecyl-4-(phe 
nylcarbamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexulo 
furanose. 

2,3-O-lsopropylidene-1-O-dodecyl-6-deoxy-6-morpholi 
nyl-0t-L-xylo-2-hexulofuranose (prepared as described in 
Example 1 by replacing the hexamethyleneimino group With 
the piperidino group at position 6) (2.0 gm) Was dissolved in 
methylene chloride (20 ml). To this solution Was added 
phenyl isocyanate (0.58 gm) dropWise at 0*10o C. and the 
reaction mixture Was stirred at the same temperature for 2 
hours. The reaction Was monitored With thin layer chroma 
tography (TLC). The organic layer Was Washed With Water 
(2 times 10 ml), folloWed by saturated solution of sodium 
chloride (2 times 10 ml), dried over anhydrous sodium 
sulfate and ?ltered. The solvent Was removed With rotary 
evaporation. The crude product so obtained Was puri?ed by 
?ash chromatography using silica gel and eluted With 30% 
ethylacetate in hexane. Pure product yield: 35.1% (0.90 gm). 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-6-pip 
eridinyl-ot-L-xylo-2-hexulofuranose With a suitable isocy 
anate: 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcar 
bamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexulofura 
nose 

2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6 
deoxy-6-piperidinol-0t-L-xylo-2-hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenyl 
carbamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcar 
bamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-piperidinyl-0t-L-xylo-2-hexulofuranose. 

EXAMPLE 5 

Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofuranose. 

2,3-O-lsopropylidene-1-O-dodecyl-6-deoxy-6-(2-eth 
ylpyrrolidinyl)-0t-L-xylo-2-hexulofuranose (prepared as 
described in Example 1 by replacing the hexamethylene 
imino group With the 2-ethylpyrrolidinyl group at position 6) 
(1.5 gm) Was dissolved in methylene chloride (20 ml). To 
this solution Was added phenyl isocyanate (1.0 ml) dropWise 
at 0*10o C. and the reaction mixture Was stirred at the same 
temperature for 2 hours. The reaction Was monitored With 
TLC. The organic layer Was Washed With Water (2 times 10 
ml), folloWed by saturated solution of sodium chloride (2 
times 10 ml), dried over anhydrous sodium sulfate and 
?ltered. The solvent Was removed With rotary evaporation. 
The crude product so obtained Was puri?ed by ?ash chro 
matography using silica gel and eluted With 30% ethylac 
etate in hexane. Pure product yield: 60.2% (1.1 gm). 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-6-(2 
ethylpyrrolidinyl)-0t-L-xylo-2-hexulofuranose With a suit 
able isocyanate: 
2,3 -O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofuranose 
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2,3 -O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6 

deoxy-6-(2 -ethylpyrrolidinyl)-0t-L-xylo-2 -hexulofura 
nose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenyl 
carbamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofurano se 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcar 
bamate)-6-deoxy-6-(2 -ethylpyrrolidinyl)-0t-L-xylo -2 
hexulofurano se 

2,3 -O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-(2 -ethylpyrroldinyl) -(x-L-xylo-2-hexulofura 
nose. 

EXAMPLE 6 

Preparation of 2,3,0-isopropylidene-1-O-dodecyl-4-(phe 
nylcarbamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo 
2-hexulofuranose. 

2,3 -O-lsopropylidene-1-O-dodecyl-6-deoxy-6-(2-ethyl 
morpholinyl)-0t-L-xylo-2-hexulofuranose (prepared as 
described in Example 1 by replacing the hexamethylene 
imino group With the 2-ethylmorpholino group at position 6) 
(2.0 gm) Was dissolved in methylene chloride (20 ml). To 
this solution Was added phenyl isocyanate (0.56 gm) drop 
Wise at 0*10o C. and the reaction mixture Was stirred at the 
same temperature for 2 hours. The reaction Was monitored 
With TLC. The organic layer Was Washed With Water (2 times 
10 ml), folloWed by saturated solution of sodium chloride (2 
times 10 ml), dried over anhydrous sodium sulfate and 
?ltered. The solvent Was removed With rotary evaporation. 
The crude product so obtained Was puri?ed by ?ash chro 
matography using silica gel and eluted With 30% ethylac 
etate in hexane. Pure product yield: 30.4% (0.75 gm). 
The folloWing compounds Were synthesiZed similarly by 

reacting 2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-6-(2 
ethylmorpholinyl)-0t-L-xylo-2-hexulofuranose With a suit 
able isocyanate: 
2,3 -O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2 
hexulofuranose 

2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6 
deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenyl 
carbamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcar 
bamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2-hexulofura 
nose. 

EXAMPLE 7 

Preparation of 2,3,0-isopropylidene-1-O-d cyl-4-(phenyl 
carbamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose. 

This compound Was prepared according to method 
described in Example 2 by reacting 2,3-O-isopropylidene 
1-O-decyl-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose With phenyl isocyanate at (P100 C. Pure product yield: 
58%. 
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The following compounds Were synthesized similarly by 
reacting 2,3 -O-isopropylidene-l -O-decyl-6-deoxy-6-pyrro 
lidinyl-0t-L-xylo-2-hexuloiuranose With the desired isocy 
anate: 

2,3 -O-isopropylidene- l -O-dodecyl-4-(p -chlorophenylcar 
bamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo -2 -hexulofura 
nose 

2,3 -O-isopropylidene- l -O-dodecyl-4-(p -tolylcarbamate)-6 
deoxy-6-pyrrolidinyl-0t-L-xylo -2 -hexulofurano se 

2,3 -O-isopropylidene- l -O-dodecyl-4-(p -methoxyphenyl 
carbamate)-6-deoxy-6-pyrrolidinyl-0tL-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene- l -O-dodecyl-4-(p -nitrophenylcar 
bamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo -2 -hexulofura 
nose 

2,3 -O-isopropylidene- l -O-dodecyl-4-(methylcarbamate)-6 
deoxy-6-pyrrolidinyl-0t-L-xylo -2 -hexulofurano se. 

EXAMPLE 8 

Preparation of 2,3,0-isopropylidene-l -O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulo 
furanose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
l-O-decyl-6-deoxy-6-morpholinyl-0t -L-xylo-2-hexulofura 
nose With phenyl isocyanate at (P100 C. Pure product yield: 
61%. 
The folloWing compounds Were synthesiZed similarly by 

reacting 2,3-O-isopropylidene-l-O-decyl-6-deoxy-6-mor 
pholinyl-0t-L-xylo-2-hexulo?.1ranose With the desired isocy 
anate: 

2,3 -O-isopropylidene- l -O-decyl-4-(p-chlorophenylcarbam 
ate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulofuranose 

2,3-O-isopropylidene-l-O-decyl-4-(p-tolylcarbamate)-6 
deoxy-6-morpholinyl-0t-L-xylo-2-hexulofuranose 

2,3 -O-isopropylidene- l -O-decyl-4-(p-methoxyphenylcar 
bamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexuloiura 
nose 

2,3-O-isopropylidene-l-O-decyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulofuranose 

2,3-O-isopropylidene-l-O-decyl-4-(methylcarbamate)-6 
deoxy-6-morpholinyl-0t-L-xylo-2-hexulofuranose. 

EXAMPLE 9 

Preparation of 2,3-O-isopropylidene-l-O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2 
hexulofuranose. 
This compound Was prepared according to the method 

described in Example 1 by reacting 2,3-O-isopropylidene 
l-O-decyl-6-deoxy-6 examethyleneimino-0t-L-xylo-2 
hexulofuranose With phenyl isocyanate at (P100 C. Pure 
product yield: 69%. 
The folloWing compounds Were synthesiZed similarly by 

reacting 2,3-O-isopropylidene-l-O-decyl-6-deoxy-6-hex 
amethyleneimino-0t-L-xylo-2-hexuloiuranose With the 
desired isocyanate: 
2,3 -O-isopropylidene- l -O-decyl-4-(p-chlorophenylcarbam 

ate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2-hexulo 
furanose 

2,3-O-isopropylidene-l-O-decyl-4-(p-tolylcarbamate)-6 
deoxy-6-hexamethyleneimino-0t-L-xylo-2-hexulofura 
nose 
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2,3 -O-isopropylidene- l -O-decyl-4-(p-methoxyphenylcar 

bamate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo -2 
hexulofurano se 

2,3 -O-isopropylidene- l -O-decyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-hexamethyleneimino -0t-L-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene- l -O-decyl-4-(methylcarbamate)-6 
deoxy-6 -hexamethyleneimino-0t-L-xylo -2 -hexulofura 
nose. 

EXAMPLE 10 

Preparation of 2,3-O-isopropylidene-l -O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiura 
nose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
l-O-decyl-6-deoxy-6-piperidinyl-0t-L-xylo -2 -hexulofura 
nose With phenyl isocyanate at (P100 C. Pure product yield: 
74%. 
The folloWing compounds Were synthesized similarly by 

reacting 2,3 -O-isopropylidene- l -O-decyl-6-deoxy-6-pip 
eridinyl-ot-L-xylo-2-hexulofuranose With the desired isocy 
anate: 

2,3 -O-isopropylidene- l -O-decyl-4-(p-chlorophenylcarbam 
ate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexulofuranose 

2,3-O-isopropylidene-l-O-decyl-4-(p-tolylcarbamate)-6 
deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiuranose 

2,3 -O-isopropylidene- l -O-decyl-4-(p-methoxyphenylcar 
bamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiura 
nose 

2,3 -O-isopropylidene- l -O-decyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexulofuranose 

2,3-O-isopropylidene-l-O-decyl-4-(methylcarbamate)-6 
deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiuranose. 

EXAMPLE 11 

Preparation of 2,3-O-isopropylidene-l-O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofuranose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
l-O-decyl-6-deoxy-6-(2 -ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofuranose With phenyl isocyanate at (P100 C. Pure 
product yield: 74%. 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3-O-isopropylidene-l -O-decyl-6-deoxy-6-(2-eth 
ylpyrrolidinyl)-0t-L-xylo-2-hexulofuranose With the desired 
isocyanate: 
2,3 -O-isopropylidene- l -O-decyl-4-(p-chlorophenylcarbam 

ate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2-hexulo 
furanose 

2,3-O-isopropylidene-l-O-decyl-4-(p-tolylcarbamate)-6 
deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2-hexuloiura 
nose 

2,3 -O-isopropylidene- l -O-decyl-4-(p-methoxyphenylcar 
bamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene- l -O-decyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2-hexulo 
furanose 

2,3-O-isopropylidene-l-O-decyl-4-(methylcarbamate)-6 
deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2-hexuloiura 
nose. 
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EXAMPLE 12 

Preparation of 2,3-O-isopropylidene-l-O-decyl-4-(phenyl 
carbamate)-6-deoxy-6-(2-ethylmorphodinyl)-0t-L-xylo-2 
hexulofuranose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
l-O-decyl-6-deoxy-6-(2 -ethylmorpholinyl)-0t-L-xylo -2 
hexulofuranose With phenyl isocyanate at 0*l0° C. Pure 
product yield: 72%. 

The following compounds Were synthesized similarly by 
reacting 2,3-O-isopropylidene-l -O-decyl-6-deoxy-6-(2-eth 
ylmorpholinyl)-0t-L-xylo-2-hexuloiuranose With the desired 
isocyanate: 
2,3 -O-isopropylidene- l -O-decyl-4-(p-chlorophenylcarbam 

ate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2-hexulo 
furanose 

2,3-O-isopropylidene-l-O-decyl-4-(p-tolylcarbamate)-6 
deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene- l -O-decyl-4-(p-methoxyphenylcar 
bamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2 
hexulofuranose 

2,3-O-isopropylidene-l-O-decyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2-hexulo 
furanose 

2,3-O-isopropylidene-l-O-decyl-4-(methylcarbamate)-6 
deoxy-6-(2-ethylmorpholinyl)-0t-L-xylo-2-hexulofura 
nose. 

EXAMPLE 13 

Preparation of 2,3-O-isopropylidene-l-O-heptyl-4-(phenyl 
carbamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexuloiura 
nose. 

This compound Was prepared according to the method 
described in Example 2 by reacting 2,3-O-isopropylidene 
l-O-heptyl-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexuloiura 
nose With phenyl isocyanate at (P100 C. Pure product yield: 
85.4% 
The folloWing compounds Were synthesiZed similarly by 

reacting 2,3-O-isopropylidene-l -O-heptyl-6-deoxy-6-pyrro 
lidinyl-0t-L-xylo-2-hexuloiuranose With the desired isocy 
anate: 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -chlorophenylcar 
bamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -tolylcarbamate)-6 
deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofuranose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -methoxyphenylcar 
bamate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -nitrophenylcarbam 
ate)-6-deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexuloiuranose 

2,3 -O-isopropylidene- l -O-heptyl-4-(methylcarbamate)-6 
deoxy-6-pyrrolidinyl-0t-L-xylo-2-hexulofuranose. 

EXAMPLE 14 

Preparation of 2,3-O-isopropylidene-l-O-heptyl-4-(phenyl 
carbamate)-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexulo 
furanose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
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l-O-heptyl-6-deoxy-6-morpholinyl-0t-L-xylo-2-hexuloiura 
nose With phenyl isocyanate at (P100 C. Pure product yield: 
79%. 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3 -0 -isopropylidene- l -O-decyl-6-deoxy-6-mor 
pholinyl-0t-L-xylo-2-hexuloiuranose With the desired isocy 
anate: 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -chlorophenylcar 
bamate)-6-deoxy-6-morpholinyl-0t-L-xylo -2 -hexulofura 
nose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -tolylcarbamate)-6 
deoxy-6-morpholinyl-0t-L-xylo -2 -hexulofuranose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -methoxyphenylcar 
bamate)-6-deoxy-6-morpholinyl-0t-L-xylo -2 -hexulofura 
nose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -nitrophenylcarbam 
ate)-6-deoxy-6-morpholinyl-0t-L-xylo-2 -hexulofurano se 

2,3 -O-isopropylidene- l -O-heptyl-4-(methylcarbamate)-6 
deoxy-6-morpholinyl-0t-L-xylo -2 -hexulofuranose. 

EXAMPLE 15 

Preparation of 2,3-O-isopropylidene-l-O-heptyl-4-(phenyl 
carbamate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2 
hexulofuranose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
l-O-heptyl-6-deoxy-6-hexamethylene-imino-0t-L-xylo-2 
hexulofuranose With phenyl isocyanate at (Pl0° C. Pure 
product yield: 91%. 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3-O-isopropylidene- l -O-heptyl-6-deoxy-6-hex 
amethyleneimino-ot-L-xylo-2-hexuloiuranose With the 
desired isocyanate: 
2,3 -O-isopropylidene- l -O-heptyl-4-(p -chlorophenylcar 

bamate)-6-deoxy-6-hexamethyleneimino-ot-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -tolylcarbamate)-6 
deoxy-6-hexamethyleneimino-ot-L-xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -methoxyphenylcar 
bamate)-6-deoxy-6-hexamethyleneimino-ot-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene- l -O-heptyl-4-(p -nitrophenylcarbam 
ate)-6-deoxy-6-hexamethyleneimino-0t-L-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene- l -O-heptyl-4-(methylcarbamate)-6 
deoxy-6-hexamethyleneimino-ot-L-xylo-2-hexulofura 
nose. 

EXAMPLE 16 

Preparation of 2,3-O-isopropylidene-l-O-heptyl-4-(phenyl 
carbamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiura 
nose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
l-O-heptyl-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiura 
nose With phenyl isocyanate at (P100 C. Pure product yield: 
47.6%. 

The folloWing compounds Were synthesiZed similarly by 
reacting 2,3-O-isopropylidene-l-O-heptyl-6-deoxy-6-pip 
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eridinyl-ot-L-xylo -2 -hexulofuranose With the desired isocy 
anate: 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcar 
bamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiura 
nose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6 
deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiuranose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcar 
bamate)-6-deoxy-6-piperidinyl-0t-L-xylo-2-hexuloiura 
nose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-piperidinyl-0t-L-xylo -2 -hexulofuranose 

2,3 -O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6 
deoXy-6-piperidinyl-0t-L-xylo-2-hexuloiuranose. 

EXAMPLE 17 

Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenyl 
carbamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-Xylo-2 
hexulofuranose. 

This compound Was prepared according to the method 
described in Example 3 by reacting 2,3-O-isopropylidene 
1-O-heptyl-6-deoxy-6-(2-ethylpyrrolidinyl) -0t-L-xylo-2 
hexulofuranose With phenyl isocyanate at 0*10o C. Pure 
product yield: 68%. 

The following compounds Were synthesiZed similarly by 
reacting 2,3 -O-isopropylidene-1-O-heptyl-6-deoXy-6-(2 
ethylpyrrolidinyl)-0t-L-xylo-2-hexuloiuranose With the 
desired isocyanate: 
2,3 -O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-ot-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6 
deoXy-6-(2-ethylpyrrolidinyl)-0t-L-Xylo-2-hexulofura 
nose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcar 
bamate)-6-deoxy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbam 
ate)-6-deoXy-6-(2-ethylpyrrolidinyl)-0t-L-xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6 
deoXy-6-(2-ethylpyrrolidinyl)-0t-L-Xylo-2-hexulofura 
nose. 

EXAMPLE 18 

Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenyl 
carbamate)-6-deoXy-6-(2-ethylmorpholinyl)-0t-L-Xylo-2 
hexulofuranose. 

This compound Was prepared similarly according to the 
method described in Example 3 by reacting 2,3-O-isopro 
pylidene-1-O-heptyl-6-deoxy- 6-(2-ethylmorpholinyl)-0t-L 
xylo-2-hexulofuranose With phenyl isocyanate at 0*10o C. 
Pure product yield: 75.8%. 

The folloWing compounds Were synthesiZed similarly by 
reacting the 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6 
(2-ethylmorpholinyl)-0t-L-Xylo-2-hexuloiuranose With the 
desired isocyanate: 
2,3 -O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcar 

bamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-Xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6 
deoXy-6-(2-ethylmorpholinyl)-0t-L-Xylo-2-hexulofura 
nose 
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2,3 -O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcar 

bamate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-Xylo-2 
hexulofuranose 

2,3 -O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbam 
ate)-6-deoxy-6-(2-ethylmorpholinyl)-0t-L-Xylo-2-hexulo 
furanose 

2,3 -O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6 
deoXy-6-(2-ethylmorpholinyl)-0t-L-Xylo-2-hexulofura 
nose. 

While the present invention has been described in terms 
of its speci?c embodiments, certain modi?cations and 
equivalents Will be apparent to those skilled in the art and are 
intended to be included Within the scope of this invention, 
Which is to be limited only by the scope of the appended 
claims. 

What is claimed is: 
1. A pharmaceutical composition comprising a pharma 

ceutically effective amount of a compound having the struc 
ture of Formula I 

FORMULA I 

R2 
OR 

OCONHRI 

or its pharmaceutically acceptable salts, esters, enantiomers, 
diastereomers, N-oxides, amides, Wherein R is C1 to C15 
alkyl, alkene, alkyne (straight chain or branched), aryl, or 
alkylaryl and R1 is methyl, phenyl o-, m- or p-chlorophenyl, 
tolyl, methoxyphenyl or nitrophenyl and R2 is H, pyrrolidi 
nyl, piperidinyl, morpholinyl or hexamethyleneamino or a 
radical of the formula NHR3, Wherein R3 is C1 to C15 alkyl, 
alkene or alkyne (straight chain or branched) or a radical of 
Formula 111 

Wherein n is 2 to 5 and 

FORMULA 111 

NC) 
is a ?ve-, siX- or seven-membered heterocyclic ring con 
taining one or more heteroatoms, and a pharmaceutically 
acceptable carrier. 

2. The pharmaceutical composition of claim 1 Wherein 

NO 
is pyrrolidinyl, piperidinyl, morpholinyl or hexamethylene 
imino. 








